This paper focused on the effects of some sociodemographic factors on the decision of the consumer to purchase packed or unpacked fluid milk in Sivas, Turkey. The data were collected from 300 consumers by using face-to-face survey technique. The sample size was determined using the possibility-sampling method. Probit model has been used to analyze the socioeconomic factors affecting milk consumption of households. Four estimators (household size, income, milk preferences reason, and milk price) in the probit model were found statistically significant. According to empirical results, consumers with lower household size and higher income levels tend to consume packed milk consumption. Our study findings suggest that consumers who were sensitive to price were less likely to consume packed milk and believe that packed milk price is expensive compared to unpacked milk price. Also, milk price was effective factor concerning packed and unpacked milk consumption behavior. The majority of consumers read the contents of packed fluid milk and are affected by safety food in their shopping preferences.
Introduction
Milk is a unique food item that needs to be available in the market without any shortage since it plays a key role in infant feeding and alleviating nutritional poverty in all other age groups. It has been perceived by consumers as an important source of nutrients, especially calcium for good bone and teeth health [1] . Therefore, it is advisable to consume an adequate amount of milk and milk products for healthy lifestyle [2] . Although intake of a sufficient amount of fluid milk and milk products is recommendatory for healthy lifestyle of humans, consumers' fluid milk consumption behavior and preferences may vary among countries. There is a significant gap between developed and developing countries in terms of fluid milk consumption [3] .
Increasing population and income, together with the growing popularity of dairy products, particularly among developing country consumers are a key factor behind strong demand in the medium term. Demand continues to be encouraged by the growing influence of retail chains and multinational companies in these countries, which is facilitating improved consumer access to dairy products. Also, in many countries consumption is enhanced by government programmes (i.e., school milk). The demand for milk and dairy products is expected to remain particularly strong in important developing dairy markets such as North Africa, the Middle East, and East Asia, but also in more mature markets such as those in the European Union, the United States and Russia. The rate of growth and per capita consumption of milk and milk products remains significantly different among regions. (LDCs) least developed countries consume less than 50 kg per person per year on average, compared with 100 kg per person for developing countries, while the developed regions of North America and Europe consume well in excess of 200 kg per person (in milk equivalent). Such a per capita consumption disparity represents an investment potential and future opportunities for both the domestic and global dairy sectors [4] .
However, per capita milk consumption in Turkey is low by any comparison due to Turkish people's consumption 2 Economics Research International patterns, income levels, and nutritional habits. Turkey is far behind the European countries and the world in milk consumption [5] . In Turkey, annual per capita milk consumption is 26 lt [6] . Per capita milk consumption is 66,9 lt in EU, 90.0 lt in USA, 91.5 lt in Canada, 108.14 lt in Austria, 78.2 lt in New Zealand, 87.2 lt in Russia, 97.0 kg in Sweden, and 80.1 lt in Ukraine [7] .
Milk is consumed as unpacked fluid milk and packed fluid milk in Turkey. Unpacked fluid milk, also called street milk in Turkey, refers to milk that is produced at farms without any control and packed fluid milk refers to milk produced under fluid milk technology such as pastorization or UHT [5] . There are several reasons why some consumers prefer unpacked milk whereas others prefer packed milk. Unpacked milk is preferred by some consumers because it is cheaper than packed milk and delivered at the doorstep with no additional cost. Unpacked fluid milk is mainly delivered to consumers directly by individual farmer distributors in Turkey.
The milk is collected by wholesalers, street milk sellers, and village milk collectors such as local cooperatives and producer organizations [8] . Respective shares of milk processing plants in total milk consumption of Turkey are 27% modern dairy factories, 33% for medium sized establishments and dairies, 20% for uncontrolled producers, and 20% for producers' self consumption [5] . The direct sales performed by street milk sellers are important problems in Turkey because they produce or buy milk from farmers in uncooled, unprocessed, and unpacked form resulting in unhygienic fluid milk and pathogenic organism above tolerable limits. This raw milk which is produced without any control sells to potential consumers living in urban areas [8] .
Consumers prefer packed milk because of its guarantee of quality, long shelf life, and packaging to carry and store. The desire to purchase a safe food product is also a reason to prefer packed fluid milk. In fact, not only education, age, income, and other demographic characteristics of consumers influence pasteurized and sterilized milk consumption choices but also factors such as increasing consumer awareness and concerns about health and food safety and advertising play important roles [9] .
Because of the current marketing system in Turkey, it would be noted that determination of the socioeconomic and demographic characteristics affecting packed and unpacked milk purchasing behaviors of households is substantially important.
In the literature, many researchers have studied the effects of socioeconomic and demographic characteristics on milk consumption patterns and preferences. Fuller et al. [10] used [2001] [2002] urban survey data collected to analyze demographics, cultural factors, and purchasing behaviors influencing the consumption of fresh milk, yogurt, ice cream, and powdered milk in urban areas of China. They also estimate consumption levels and participation equations with tobit and probit models. Hill and Lynchehaun [11] focused on sociodemographic factors affecting (personal values, attitudes, age, and ethnicity, presence of children, education, advertising, taste, packaging quality, food scares, prices, and income) buying organic milk. Hatirli et al.
[2] investigated main factors affecting fluid milk purchasing sources of households in Turkey. From the collected household survey data, a multinomial logit model was estimated to analyze households' choices among unpacked, processed, and processed-unpacked fluid milk alternatives within the utility maximization framework. Pazarlioǧlu et al. [5] investigated the demand for both farm milk (unpacked fluid milk), produced without safely controls, and fluid milk (packed fluid milk), produced under fluid milk technology such as pastorization or UHT, based on the data from a household survey which was carried out in Izmir, the third largest city in Turkey. They conducted an analysis using a Heckman selection model since selection bias was potentially an important problem in this study. Heckman estimations for farm milk and fluid milk were used to check whether Heckman correction was required for each type of milk. Alviola and Capps [12] examined the factors that affect the binary choice decision of buying organic and conventional milk at the household level. They utilized a probit model in characterizing the household choice between organic and conventional milk. Kilic et al. [13] studied consumer characteristics associated with preferences toward fluid milk alternatives. Using consumer survey data from Samsun province of Turkey and multinomial logit model, unpacked and packed fluid milk preferences were analyzed. Negassa [14] analyzed the determinants of consumer likelihood to purchase fluid milk and butter by using probit model. Günden et al. [8] estimate the impacts of factors affecting households unpacked and prepackaged fluid milk demand in Turkey using a bivariate censored system of demand model. Yayar [3] investigated socioeconomic and demographic characteristics of consumers that determine households' fluid milk consumption choices among packed, unpacked and both packed-unpacked milk consumption choices in Tokat province of Turkey.
Whilst several researchers studied general aspects and structure of milk production and consumption in Turkey, few have focused on milk consumption decisions of consumers for regional and provincial, effects of socioeconomic and demographic factors on milk consumption [2, 3, 9, 15, 16] .
This paper aims to focus on sociodemographic factors affecting consumers' packed or unpacked milk consumption preferences. In order to reach these aims, we analyze that the milk consumption behavior is associated with socioeconomic and demographic characteristics of the consumers by estimated maximum likelihood as binary probit model. The paper is structured as follows. Section 1 includes introduction. The next section presents the data, methodology, and econometric specification we used to estimate probit model. The empirical application of probit to Turkish households' milk consumption and empirical results of the study are presented in Section 3. Section 4 covers conclusions.
Data and Methods

Data.
The survey was designed to provide representative household packed and unpacked milk consumption data Economics Research International 3 for Sivas province, Turkey. The data was obtained by direct interviewing of the individual households of 300 residences. The survey was conducted in June 2009. The sample size was determined using the possibility-sampling method [17] :
where N is the number of households in Sivas province (63153) [18] , t is z number which is the required confidence interval (for 95 percent confidence interval t = 1.96), p is possibility for an event to occur (the rate of consuming packed milk, 0.5), q is the possibility for an event not to occurr (the rate of not consuming packed milk, 0.5), d is acceptable error rate during sampling (0.0564). The data above is formulated, and the sample size (number of people surveyed) was determined to be 300 according to the required confidence interval and the acceptable error rate. Sivas province was divided into six geographical locations for survey study. These six districts, whose geograpy represents households that have different income groups in Sivas, were chosen. A total of 300 faceto-face questionnaires were made with randomly selected households. We asked households questions about their milk purchasing preferences and socioeconomic information in the questionnaire form. According to the HDI (human development index) Sivas province occupies 37th rank among 72 provinces showing features of medium human development (MHD) [19] . Therefore, it can be said that Sivas province represents other provinces in this group (MHD). Armagan and Akbay [20] emphasize that it will be more appropriate to improve the marketing system with the knowledge of production and consumption structures. Regional discrepancies are also gaining importance; the data on the consumption of animal food products is limited, though. Therefore, they think it will be practical to study on certain products and to start the study from regional and provincial levels to obtain data.
Methods.
In this study, we aimed to determine socioeconomic and demographic factors affecting the decision of the consumer to purchase packed or unpacked milk. Given the dichotomous nature of the consumer, a qualitative response model is appropriate. Qualitative response models relate the probability of an event to various independent variables. Such models are often useful when assessing consumer characteristics that are associated with purchasing decisions [21] . In order to provide a detailed analysis of the behavioral milk preferences, packed milk or unpacked milk, we applied a discrete choice probit model for binary choice (yes, no) responses to the milk consumption preferences question.
The probit model is a statistical probability model with two categories in the dependent variable [23] . Probit analysis is based on the cumulative normal probability distribution. The binary dependent variable, y, takes on the values of zero and one [24] . The probit analysis provides statistically significant findings of which demographics increase or decrease the probability of consumption.
In the binary probit model, packed milk preference was taken as 1, while unpacked milk as 0. It is assumed that the ith household obtains maximum utility, it has packed milk preference rather than unpacked one.
The probability p i of choosing any alternative over not choosing it can be expressed as in (2), where φ represents the cumulative distribution of a standard normal random variable [25] :
The relationship between a specific variable and the outcome of the probability is interpreted by means of the marginal effect, which accounts for the partial change in the probability. The marginal effect associated with continuous explanatory variables Xk on the probability P(Y i = 1 | X), holding the other variables constant, can be derived as follows [25] :
where φ represents the probability density function of a standard normal variable. The marginal effect on dummy variables should be estimated differently from continuous variables. Discrete changes in the predicted probabilities constitute an alternative to the marginal effect when evaluating the influence of a dummy variable. Such an effect can be derived from the following [25] :
The marginal effects provide insights into how the explanatory variables shift the probability of frequency of milk consumption. Using the econometric software LIMDEP [25] , marginal effects were calculated for each variable while holding other variables constant at their sample mean values.
Factors influencing consumer attitudes and acceptance of a product may include product attributes, price as well as consumer's social demographic and possible interaction between these factors [26] . In previous studies [2, 3, 5, 8-10, 12, 13, 16, 27-29] characteristics such as household size, gender, age, education, professional status, marital status, household size, household income, ethnicity, price, and advertising were handled as explanatory variables.
In this paper, we assume that socioeconomic and demographic characteristics of the consumers affected the preferences for packed and unpacked milk consumption. These characteristics are gender, age, education, professional status of household head, marital status, household size, income, place of milk buying, reason of milk preference, and milk price.
Therefore, we handled the variables assumed statistically significant in the model. Table 1 shows the definition of variables and their mean values.
We formulate the following hypotheses relating to socioeconomic and demographic factors affecting packed and unpacked milk consumption. The main hypotheses are: (a) packed milk consumption is positively related to younger age, higher levels of education, smaller household, higher levels of income; (b) milk prices in relation to packed milk consumption have a negative correlation.
Results
According to the survey results, the male respondents constitute 64.34% of total respondents while female respondents constitute 35 Table 2) . Households earning less than $349 constituted 10 percent of total respondents, households earning between $350 and $1050 (49 percent) and households earning higher than $1051 (41 percent) ( Table 2 ). The survey results illustrate that average annual income of households was found $8003 that was lower than the annual income per capita ($8215) of Turkey [30] .
Average household size was found to be 3,95 people that is lower than the average household size (4.50 people) of Turkey [31] . The most frequent household size is 3-4 people with 50.67%. Average 60.97% of heads of household employed are in paid work and 39.03% are self-employed.
In Sivas, per capita average annual milk consumption is 39.96 kg per capita whereas it is 26 kg in Turkey [32] . Iṅ Izmir province per capita annual fluid milk consumption was found 139.68 kg [5] and 48.18 kg in Aydin province [20] . Survey results showed that 71.3 of households preferred packed milk while 28.7% unpacked milk. Some information about consumers who preferred packed milk is reported in Table 2 . Consumption of packed and unpacked milk substitutes according to educational level. 41.86% of illiterate and primary school graduates and 82.30% of university graduates consume packed milk. While 73.33% of consumer in low income group consume unpacked milk, 90.24% of consumer in high income group consume packed. 39.54% of households preferred unpacked milk as a priority because it is cheaper than packed milk. It was found out that the most important reasons were quality (28.64%) and hygiene (28.64%) for packed milk choice of consumers (Table 3) .
Respondents consumed unpacked milk provided by home delivery (62.79%) and buying from village (16.28%). Households consuming packed milk preferred supermarket (89.09%) and selling point (10.91%). According to the results, consumers made a point of sell-by date (44.09%), taste (36.82%), and brand (9.09%) for packed milk. Table 4 presents results estimated from binary probit model. The model has been estimated by the maximum likelihood method. The model is significant at 1% level of probability. The estimated coefficients and standard errors reveal which factors influence respondents consumption intentions for fresh milk consumption. A statistically significant coefficient suggests that the likelihood of consumption of product will increase/decrease as the response of the explanatory variable increases/decreases [33] . The likelihood ratio test statistic results of the model indicate that four variables are statistically significant at 1%, 5%, and 10% levels of probability. McFadden's Pseudo-R 2 was calculated, and obtained values indicate that the independent variables included in the probit model explain significant proportion of the variations consumer's to purchase packed or unpacked milk. It was calculated about 0.6889. This value represents that variables placed in the model explain high level of the probabilities of packed and unpacked milk choice of consumers. Correct prediction rate obtained from probit model is 93%. This meant that that the probit model predicts 93% of the cases correctly.
We expected that packed and unpacked milk consumption was influenced by gender, age, education, professional status, marital status, household size, income, milk buying place, milk preferences, and milk price. We tried to include all socioeconomic variables in the model but the variables of gender, age, education, professional status, marital status, and milk buying place were not statistically significant. In other words, in contrast to what we expected, these variables have no statistically significant effect on the packed or unpacked milk consumption.
The level of education is related to the ability to process more complex information and make decisions [14] . We assume that education level is one of the important factors affecting milk consumption. Surprisingly, we did not find a statistically significant relationship between education level and packed or unpacked milk consumption. SanchezVillegae et al. [34] assess differences in cheese and milk consumption across socioeconomic groups in representative samples from several European countries. They found that there was not statistically significant an association between the level of education and consumption of milk when they pooled the estimates from different countries. Negassa [14] found that there was no difference between the households with illiterate heads and household with heads having at least primary education in terms of the likelihood to purchase raw milk. In this study, the effect of education level of the head of household on the household's likelihood to purchase butter is found to be not significant.
Household size was found out an important socioeconomic factor for the probabilities of packed and unpacked milk choice of consumers. In estimated model, household size variable was statistically important at significant level 5% and related negatively. As household size increases, tendency to consume decreases packed milk and increases unpacked fluid milk. This is the expected result of household 6 Economics Research International Note: ( * * * ), ( * * ), ( * ) denote significance at the 10%, 5%, and 1% levels, respectively.
size. According to marginal effects, for a household with larger size, the probability of consuming packed fluid milk decreased by 11.03%. This can be explained by allocation of household income to use it in other food goods due to the increase in household size. In this case, packed milk with the lower price is preferred instead of packed milk. Günden et al. [8] emphasized that households with more members could be closely correlated with budget constraints, which imply that this group's demand for unpacked milk is incomeand/or price-oriented. Similar to our study results, Kilic et al. [13] found that increasing household size decreased the probability of consuming packed fluid milk compared to unpacked fluid milk. Tiryaki and Akbay [16] implied that the household size was getting bigger; the household would tend to consume unprocessed fluid milk instead of consuming processed fluid milk. Yayar [3] household size had a negative impact on the probability of packed fluid milk consumption versus unpacked fluid milk consumption. In contrast to the findings, Alviola and Capps [12] found that household size negatively affected both conventional and organic milk consumption.
Income level of households is one of the factors affecting their packed and unpacked milk consumption behavior. It is hypothesized that families with low income may consume more unpacked milk when milk prices are lower. As expected, household's income level affects the household's packed milk consumption positively. The positive and statistically significant coefficients imply that the household income increased; the household tended to consume unpacked milk instead of packed milk. As it is seen in Table 4 , marginal effects of income variables indicate that households with the high income are 10.67% more likely to consume packed milk. According to our results, households preferred unpacked milk (39.54%) as a priority because of being cheaper than packed milk. It is a known fact that unpacked milk was unhygienic. Therefore, it is said that households tend to the consumption of unpacked milk because of their economic difficulties. Günden et al. [8] implied that consumers at higher income levels would tend to curtail the consumption of unpacked milk and simultaneously substitute more packed milk with increased income as the household regards the consumption of unpacked milk as "inferior good." Tiryaki and Akbay [16] found that as household income increased, then household would tend more to consume processed fluid milk instead of choosing unprocessed fluid milk. The effect of income is the largest on the probability of consuming processed fluid milk. Also, the findings of Dong and Kaiser [35] [3] are consistent with our research findings.
It is hypothesized if a consumer believed that packed milk was healthier and values being healthy, then he/she would likely have a positive attitude towards purchasing packed milk. Hygiene and health was a significant estimator of the consumers' milk consumption choices. There is significant and positive relationship between packed milk consumption and the estimator. This means that a household gives tendency that consuming packed milk increases but unpacked milk decreases. These results indicate that consumer awareness for safer milk consumption has increased. Marginal effects of hygiene and health are the largest on the probability of consuming packed milk. In consideration, to marginal effects the consumers who believe that packed milk is hygienic and healthy are by 55.15% more likely to Economics Research International 7 prefer packed milk instead of unpacked milk. Similar studies support our study findings by Pazarlioǧlu et al. [5] , Akbay and Tiryaki [9] , Kilic et al. [13] , Günden et al. [8] .
Milk price was determined as other main factors affecting households' packed and unpacked milk consumption behavior. Price was the primary reason mentioned in the survey for not purchasing packed fluid milk, as it was perceived as being quite expensive compared to unpacked fluid milk. In average, Turkish consumers have been sensitive to price of foods which they consume [13] . This variable was found out to be significant at 1% level and was related negatively. This sign indicated that consumers who were sensitive to price were less likely to consume packed milk. Households believe that packed milk price is expensive compared to unpacked milk price. The results support the hypothesis that households' milk consumption choices are related to the belief that packed milk price is expensive compared to unpacked milk price. According to the results, implied that consumers preferred price of packed milk are expensive compared to unpacked milk were less likely to consume packed milk. When milk price increased, the probability of packed milk consumption decreased 8.58%. Our study findings are supported by Kilic et al. [13] who reported the statistically significant and negative coefficients of PRICE variable for packed fluid milk equation. Hatirli et al. [2] emphasized that survey results showed that there is about twofold price difference between unpacked and processed fluid milk. Due to price concerns, many households were more likely to select unpacked and processed-unpacked fluid milk and less likely to choose processed fluid milk.
Conclusions
This study focused on the socioeconomic and demographic factors influencing milk consumption in Sivas, Turkey. In order to analyze the socioeconomic and demographic factors, we employed the binary probit model.
The findings of this study revealed that consumer's socioeconomic characteristics affected unpacked and packed fluid milk consumption preferences. The results from binomial probit model, household size, income, milk preferences reason, and milk price are significant and associated with packed and unpacked fluid milk consumption.
Results show that larger households are more likely to purchase packed milk. Also, results implied that the higher income level of households, the more likely the households would purchase packed milk. In addition, effects of hygiene and health are the largest on the probability of consuming packed milk. Consumers believe that packed milk is hygienic and healthy to prefer packed milk instead of unpacked milk. Also, milk price was effective factor concerning packed and unpacked milk consumption behavior. Our study findings suggest that consumers who were sensitive to price were less likely to consume packed milk and believe that packed milk price is expensive compared to unpacked milk price. The majority of consumers read the contents of packed fluid milk and are affected by safety food in their shopping preferences. Also, the most important reasons were hygiene and quality for packed fluid milk choice of consumers.
In the light of the findings, the necessary policies are needed as providing accessibility to adequate price, healthy, safety food and a mechanism reached to the level of per capita milk consumption in developed countries. In addition, we expect that our study results will benefit private and public organizations and companies in Turkey marketing strategies (e.g., pricing design, promotion strategies, etc.) for milk consumption by looking at specific consumer preferences. Despite the fact that Turkish government has prohibited selling of unpacked milk by law, unpacked milk produced and sold in unhygienic conditions by street sellers is still delivered in Turkish milk markets without any inspection. We suggest that Turkish Government should take necessary measures and regulate unpacked milk selling. Also, it is needed to establish and regulate some standards for milk market. Households who are more interested in packed milk consumption tend to have higher income and lower household size. Packed milk is slightly more expensive than unpacked milk, so price is a barrier to some consumers. Furthermore, there are opportunities to increase packed milk consumption by reducing the price. That is, households are willingness to desire packed milk consumption. So, it is suggested packed milk consumption should be promoted and encouragement.
Since the study makes use of cross-sectional data, it would be appropriate to imply the study does not include the other factors over a period of time and the socioeconomic and demographic characteristics of each member of the households in each province of Turkey. So, it may limit the ability to estimate factors affecting packed or unpacked milk consumption.
